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Abstract 
The food systems upon which humanity depends face multiple interdependent environmental, social, and 
economic threats in the 21st Century. Yet, the governance of these systems, which determines to a large extent 
the ability to adapt and transform in response to these challenges, is under-researched. This perspective piece 
synthesises the findings of two recent reviews of food systems governance and transformations and proposes a 
comprehensive research agenda for the coming years. These reviews highlight the influence of governance on 
food systems, methodological obstacles to explaining the effectiveness of governance in realising food 
sustainability, and conditions that have historically supported food system transformations. We argue that the 
following steps are key to improving our knowledge of the role of governance in food systems: (1) developing 
more comparable research designs for building generalisable explanations of what governance elements are most 
effective in realising food systems goals; (2) using the lens of polycentricity to help disentangle complex 
governance networks; (3) giving greater attention to the conditions and pre-conditions associated with historical 
food system transformations; (4) identifying adaptations that strengthen or weaken path dependency; and, (5) 
focusing research on how transformations can be supported by institutions that facilitate collective action and 
stakeholder agency. 
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The future of the world’s food systems is one of the primary concerns of the 21st century. Food systems, as 
globally networked and interdependent human-environmental systems, are threatened by long-term trends in 
resource availability and degradation, demographic shifts affecting consumption patterns and labour availability, 
and climatic change among other concerns [1]. Global food production and consumption patterns and practices 
are also primary drivers of soil erosion and land use change, biodiversity loss, alterations in global biochemical 
cycling, greenhouse gas emissions and water quality degradation [2-4].  Furthermore, food systems continue to 
exhibit significant inequity: while globalization has vastly improved food access for a majority, over 800 million 
people still suffer chronic food insecurity [5]. Finally, food systems are altering the manifestation of malnutrition 
around the world, with stunting and overweight now co-existing within the same country and even the same 
individual [6].  Together, the threats to and challenges posed by global food systems demand transformative 
strategies.   
 
While considerable attention has been given to the need for technological innovation, changes to production 
practices and shifts in consumption patterns,  issues of food system governance in support of more sustainable 
food systems is a relatively recent focus of research [9, 10]. The concept of a “food system” as a subject of 
analysis has become increasingly prevalent over the last 20 years, as awareness has grown about global social and 
environmental externalities, complex and often distal political-economic, cultural and ecological interactions that 
drive food system dynamics and the linkages between food, agriculture and global environmental change [3]. In 
other words, food systems are now recognized as social-ecological systems: characterized by interdependent, 
multi-scalar elements linked across space and time [3]. The complexity of such systems makes them subject to 
non-linear dynamics, unpredictability and surprise. Nevertheless it is only recently that the governance of such 
systems has been explicitly addressed in food system research [11-15]. Governance is implicitly addressed as the 
“back story” to many food system discussions and explicitly addressed in relation to specific aspects of various 
food systems activities, spaces and actors [11,13,14,16–18], but not often for food systems as a whole [11]. 
Governance of food systems is difficult to address because the system is multi-dimensional: what is being 
governed ranges from natural resources (soil, water, land, oceans) to commodities (energy, fish, corn, palm oil), 
products (bread, corn syrup), and socio-economic aspects (communities, livelihoods, labour, finance). This raises 
critical issues about which governance arrangements are best suited to cope with the complex dynamics and 
flows operating simultaneously at local, regional and global levels.  
 
In this paper we understand food systems as the “activities and outcomes ranging from production through to 
consumption, which involve both human and environmental dimensions” [3], for the purpose of achieving food 
security, defined as when “all people, at all times, have physical and economic access to sufficient, safe and 
nutritious food to meet their dietary needs and food preferences for an active and healthy life” [19]. Governance 
in the context of food systems “refers to processes and, actor constellations and institutions that shape decision-




more than the formal functions of government but also includes markets, traditions and networks, and non-state 
actors such as firms and civil society” [20] highlighting how agency and power relations between a multitude of 
actors are key to any transformative change in food systems. Transformation refers to “a change in the 
fundamental attributes of natural and human systems” [7]. According to the IPCC [7], a transformation involves 
fundamental changes to practices, values and governance systems. A transformation of a governance system 
refers to “structural change in several interdependent system components (e.g., institutions, actor networks) and 
change in the overall logic of the system, i.e., in dominant cultural cognitive institutions” [8]. 
 
As with many coupled social-ecological systems, food systems entail complex interactions between biophysical 
and social elements spanning scales and geographies, linking individuals and societies across the globe [21-25]. 
But food systems exist, persist and change in response to human ingenuity, needs and intervention [26]. By 
extension, the increasing quest for enhancing the sustainability of food systems problematizes processes of 
transformation in food systems [27]. In this regard, diverging views on what precisely constitutes food systems 
sustainability is one of the important contemporary governance challenges [9,28].   
 
At the core of this paper is an examination of the key insights, methodological considerations and theoretical 
debates associated with the role of governance in food system transformations, indicators of how food systems 
transformations are governed, and implications for future research. These issues were addressed through two 
systematic reviews undertaken by experts from a range of disciplines for the CGIAR Research Program on 
Climate Change, Agriculture and Food Security (CCAFS).  The first review, the ‘Transformations Review’, 
focused on empirical studies of governance of food system transformations and transformations in food systems 
governance to better understand how and under what conditions transformations occur, given the rising concern 
that transformation in food system structure, consumption patterns, food production practices are needed [29]. 
The second, the ‘Indicators Review’, sought to identify a core set of indicators for evaluating the effectiveness of 
governance in realising food systems outcomes. The results of the individual reviews have been published 
separately [8,30,31], while the main findings are summarised in Table 1. An expanded version of this summary 
accompanies this article as supplementary material. In this paper we synthesise results from both systematic 
reviews to highlight theoretical and methodological challenges common in the literature and propose an agenda 
for future research on the topic. The reviews suggest that ways in which food systems are governed play a critical 
role in stimulating or hindering transformations. Drawing on these key insights into food systems governance 
and associated transformations, we identify core questions and themes associated with transformations in food 









Table 1. Main synthesised results of the Transformations and Indicators Reviews 
The importance of food system governance 
• Although governance is rarely acknowledged as a driver of change, the Transformations Review 
points to governance as an important condition for transformations. 
• Governance is considered to be an increasingly critical element of food systems dynamics, as the role 
of nation-states, particularly in the Global North, has declined relative to corporate/transnational and 
civil society actors. 
• Despite shifts in governance that make transformations possible, considerations of how to assess and 
design governance of food systems as a whole, embracing production, distribution and consumption, 
are still scarce in science and policy.  
• Moreover, in order for governance to facilitate transformation to sustainable food systems some 
aspects of governance itself must change and there is much to be learned from cases of effective food 
system governance.  
What constitutes effective governance of food systems? 
• Despite efforts to explore characteristics of effective food system governance, an assessment of the 
relative effectiveness of different governance elements remains elusive due to research methods 
employed and a lack of dialogue across disciplines. 
• Many studies assess governance in terms of how reforms are implemented rather than examining the 
food security, equity or environmental outcomes of such reforms. 
• This is compounded as different actors express different ideas about what the desired outcomes of 
food systems should be.  
• These features hinder cross-site analysis and prevent generalisable conclusions. 
Transformations in governance systems 
• The most common trigger of transformations in food systems was found to be a crisis in the form of 
a shock or increasing pressure resulting in governance or technological innovations.  
• Beyond triggers, access to economic and social resources is often necessary for facilitating (or 
hindering) transformations in governance, as are the effectiveness of formal institutions, and how 
locked in the reigning paradigm is. 
• Institutions for collective action stand out in both of the analyses as a means to manage food systems 
sustainably and initiate transformations, in particular, to achieve greater equity.  
 
2.  New directions and future research 
 In this section, we propose a set of key questions relating to governance and transformations in practice, as well 
as theoretical and methodological considerations, that require attention in future research. It builds on a 





⚫ What methodological advances can help explain the effectiveness of food systems governance? 
If the research community wishes to make evidence-supported claims of how food systems can be most 
effectively governed for sustainability, governance should be evaluated in terms of its effects on a variety of food 
system outcomes. Greater theoretical coherence and methodological consistency in terms of what constitutes 
food systems governance and how it is measured is required to facilitate more powerful and generalizable 
explanatory findings. The Indicators Review proposed a core set of measures for future studies (see [30,31]), but 
challenges remain: for example, the disproportionate focus on food production activities compared to 
distribution or consumption (partly reflecting disciplinary foci), and the tendency for research designs to collect 
data only at one given scale. A next step is therefore to improve research across food system activities and foster 
greater cross-disciplinary engagement. This might include interactions and feedback among food processing, 
distribution and consumption, and how the governance of such interactions affect food systems outcomes and 
transformations. More attention is also needed to shed light on agency in governance change, and in particular, 
to understand how such agency is practiced within the complexity of relations between formal and informal 
actors, institutions and processes. Here, insights from supply chain research and organizational theory may aid in 
understanding how change in governance towards more sustainable outcomes comes about, what actors 
mobilize such change and what configurations of institutions result (e.g., [32–34]). It is also important that new 
research is informed by, as well as read and taken up in the context of international and interdisciplinary 
networks of practice in order to benefit from the variety of geographic and disciplinary backgrounds that are 
required to ensure the breadth of leading edge research needed to tackle the issue.  What actors have agency and 
influence in food system governance differs in distinct cultural and political contexts and historical moments 
[25]. While we address historical approaches more fully below, insights are needed from a broader geographic 
and epistemological scope of scholarship, particularly from the Global South where food insecurity is more 
prevalent, and food system dynamics and outcomes are tightly coupled with social, political and environmental 
change [35] that are different in important ways from those in developed countries. Future empirical studies 
need to pay particular attention to whose agency is mobilised in which situations and the power relations 
through which particular actors are authorised to make which decisions, as demonstrated by daily practice, hence 
examining the power and politics taking place within governance systems [36,37].  
 
How are developing countries different? Drawing on the literature of comparative politics, especially Kahn’s [38] 
political settlements framework in comparative political economy, we submit that low levels of economic 
development influence the political dynamic in developing countries in important ways that have important 
implications for food systems governance. Economic scarcity and an underdeveloped private sector have the 
counterintuitive effect of concentrating political and economic power in the state, despite relatively weak state 
capacity, while simultaneously driving politics into the informal sector. The implication is that assumptions of 
pluralist theories of public policy and governance that underwrite much food policy research might be misplaced. 




formal policy subsystem and held in check by democratic institutions [39]. While pluralism may offer a fair 
characterization of environmental policy deliberations in Western liberal democracies (see [40]), we find it 
inappropriate for developing countries. The policy studies literature remains open to the critique that it is 
informed by the experience of Western liberal democracies in ways that frustrate transferability to other 
countries [41,42]. We are encouraged that scholars from the Global South are increasingly developing novel 
theories of governance (for example, [43,44]) and encourage their greater involvement in empirical and 
theoretical research into food systems governance. By challenging assumptions of traditional policy and 
governance theory, research in developing countries promises to produce some of the most interesting and 
cutting-edge insights.  
 
Additionally, the importance of understanding variation in structure and agency in food system transformations 
between different parts of the world raises dilemmas for traditional quantitative policy approaches. The 
governance elements of interest are often difficult to capture with quantifiable measures, and may be better 
observed through qualitative and multi-method approaches. There is an emerging consensus that comparative 
researchers can now legitimately conduct causal explanatory research using methods such as process tracing [45–
47], qualitative comparative analysis [48–51] and systematic process analysis [52]. In particular, Purdon [53] and 
Purdon and Thornton [54] have highlighted methods from the field of comparative politics which may facilitate 
better generalisation, particularly qualitative and multi-methods approaches for small-N comparative analysis [47, 
55–58]. 
 
⚫ What can theories of polycentricity contribute to the understanding of how governance affects food 
systems? 
Food systems are rarely governed as systems, but they involve complex networks of actors, activities, and flows 
that demand system approaches [25]. Food systems extend beyond the jurisdictional scope of traditional 
governance institutions, and at the same time, activities and impacts can change dramatically within a single 
jurisdiction (e.g. between cities and peri-urban hinterlands). As noted, governance of food often entails 
governance of natural resources, commodities, and socio-economic issues, typically involving a vast set of 
institutions and mechanisms. Work in sustainability science has provided new approaches to governance that 
may prove fruitful in the food system space (e.g., [59,60]). For example, theories of polycentricity could be a 
starting point to improved understanding of food system governance, though we found little evidence of this in 
the reviews. The polycentricity lens might allow researchers to disentangle complex systems of networked 
governance. Governance systems are considered polycentric if they (1) organize decision-making in multiple, 
independent decision-making units and (2) involve mechanisms for cooperation, competition and conflict 
resolution [61,62]. The proliferation of co-existing governance initiatives and actors (e.g. state regulations in and 
across multiple sectors and levels, certification schemes, regional cooperatives and local food initiatives) indicates 
the presence of multiple decision-making units, whereas a lack of coordination between them indicates 




to sustainability outcomes [63]. Consistent with this view, the Transformations Review found that 
transformations in the structure of actor networks and coordination mechanisms accompanied or preceded the 
majority of cases of food system transformations towards enhanced sustainability.  
 
Furthermore, the polycentricity lens can highlight and explain the significance of specific attributes of 
governance systems. For instance, governance systems in which decision-making centres exist at different levels 
as well as across jurisdictions are considered more likely to adapt effectively to social and ecological change 
because feedback loops can relay information between levels and foster improved decision-making [64]. 
Adapting to change is a first step towards food system transformation. Attributes that enhance adaptive capacity 
also increase the capacity for transformative change. Governing transformations of complex social-ecological 
systems in general, and food systems in particular is a combination of processes of self-organization, social 
learning and purposeful design. Distributed decision-making also facilitates the observation, analysis and wider 
dissemination of local-level impacts and outcomes of food system activities, enabling flows of information and 
knowledge to create bridges across geographies, enhancing accountability in globalized food systems and creating 
learning opportunities [25].  Decentralized nodes of decision-making supports the ability to experiment and 
employ diverse institutional solutions, in particular if mechanisms for deliberation, learning, accountability and 
conflict resolution are included [65–67]. Approaches such as networks of action situations [68,69] and ecology of 
games [70] may be useful ways of analysing the effectiveness of complex polycentric governance arrangements in 
food systems.  
 
● What can we learn from historical food system transformations and opportunities for shifting path 
dependencies?  
 
Transformations can take time, and may only be perceptible in retrospect. In addition to considering 
geographical variation in food system governance, history can thus provide critical insights into the conditions in 
which transformations occurred, the precipitating factors, key actors, drivers and consequences of such structural 
changes.  Technological innovation, such as the coupling of fertilizer and improved hybrid seeds in the Green 
Revolution, for example, can precipitate shifts in the role and influence of food system actors as well as 
transformation in the institutions that govern resource use [71,72]. In other cases, an environmental shock or 
crisis (what many experts describe as “critical junctures”) may trigger processes of demographic and social 
change, ultimately restructuring a nation’s food system. Research making use of historical institutional 
approaches have highlighted how a variety of today’s policy issues find their origin in critical historical moments 
that create their own path-dependent political processes that are resistant to change. These include the type of 
colonialism that developing countries experienced (e.g., [73]) but examples can be also found in the developed 
world including, relevant to food systems governance, the Irish Potato Famine of the 19th century [74] as well as, 





History can inform current and future scholarship by signalling the contextual and immediate factors that have 
played key roles in altering food system structure, governance and outcomes. Less clear, however, is how such 
findings can be used to intentionally design, steer or engineer complex food systems towards more sustainable 
states, and what capacities and conditions would be needed if such steering is possible. The possibility of crafting 
policy to catalyze cumulative, progressive political trajectories moving forward is attracting considerable attention in 
the climate policy studies literature [76,77].  
 
Our Transformation Review found that access to resources, effectiveness of formal institutions and ability to 
overcome lock-in effects are especially important for stimulating (or, conversely, hindering) food system 
transformations. However, far more work is needed to compile lessons to inform future food system change, 
especially empirical research from developing countries. What does it take to shift a food system from its present 
historical institutional pathway?  For example, research is required on constellations of conditions and their 
interdependencies: if only one condition for transformation is fulfilled (e.g. availability of financial resources), 
what does this imply for the design of processes to support transformative change?  
 
Understanding the synergies, sequencing and differential importance of distinct pre-conditions, and the ways in 
which existing capacities can be mobilized to overcome barriers to change remains an important research 
agenda. Our reviews suggest a need for greater research attention in food system governance to analytical 
distinctions in the policy literature, particularly those between Lindblom’s incremental policy change [78] and 
Hall’s [79] paradigmatic policy change as well as cumulative and non-cumulative policy change [80,81]. However, 
we should also remain alive to the utility of analytical categories such as the distinction in the resilience literature 
between fast versus slow variables [82,83]. Such a framework could help to explain how responses to short-term 
shocks can deepen path dependency and undermine adaptation to longer-term environmental change (e.g. [84]).  
In addition, it is of course important to recognize the unique policy contexts of developing countries. Even 
Lindblom would concede that progressive incrementalism might be limited to conditions of stable political 
pluralism that characterize developed countries (see [85]). 
 
⚫ What influence does collective action have on governance of food systems, and can institutions 
stimulate collective action to bring about transformations?  
Collective action can be a highly effective approach to managing food systems sustainably and deserves more 
attention. A comprehensive study of transformations arising from collective action and the associated 
governance processes would be a highly valuable contribution to food system research. This issue is particularly 
salient given the proliferation of social movements and associated organizations (e.g., Via Campesina and food 
sovereignty, the “local food” movement, etc.) that are shaping social and institutional responses at various levels 





Accordingly, one of the most important roles of governance is to facilitate and support transformative practices 
and collective actions when they emerge. There is, therefore, a need to examine how governance actors exercise 
their agency, such as through learning (e.g. [86–88]), self-organising outside of state-embedded structures (e.g. 
[84,89]), and mobilizing their capacity and will to anticipate threats and undergo self-transformation in response 
(e.g. [90,91]). Crucially, we have limited examples of how agency is exercised; much of the literature focuses on 
actions taken and institutional outcomes rather than the mechanisms and conditions that enable the exercise of 
agency [92]). Future research therefore needs to combine observational data on governance structures with 
narrative accounts of actions, in order to reflexively inform and make sense of how collective action and 
stakeholder agency can initiate and facilitate adaptations and transformations [93]. 
 
3. Conclusions 
Meeting the complex challenges of satisfying global food demands, fairly and equitably, while also reversing the 
ecological toll food systems exact on the planet will require greater focus on the role of governance in food 
systems transformations. In this paper we synthesised the findings from two CCAFS reviews on food systems 
governance and transformations and pointed towards a set of priority issues to be addressed in future research. 
In our reviews we identified the following key issues in food systems governance and research:  
• The role of governance is under-represented in food systems research, and particularly in relation to 
food system transformation. 
• Past research often had a specific disciplinary or “activity-oriented” (e.g., production, processing, 
consumption) focus rather than an integrated, systemic perspective and overlooked the complexity of 
food systems, and we should accelerate the movement within research [94-98] to focus more on an 
integrated food systems approach. 
• Food system change appears to be related to changes in governance rather than simply policies: more 
attention needs to be given to understanding the preconditions, processes and mechanisms as well as the 
outcomes of governance change in relation to sustainability.  
• Existing governance arrangements and the historical and current contexts in which they operate are 
likely to create distinct possibilities for food system change. 
• Institutions for collective action can initiate food system transformation. 
 
Addressing these issues requires a change in focus in how food systems governance and transformations is 
researched, including recognizing a greater diversity of voices, ideas and experience in knowledge generation. 
Specifically, we have outlined a five point agenda for the next generation of research:  
• Focus on methodological advances including those giving more attention to food system outcomes 
• Use the polycentricity lens for understanding complex systems of networked governance 
• Test the context-specific conditions and preconditions for sustainability transformations. 




• Examine how the agency of a diversity of actors is exerted (or not) and how agency can be supported to 
engender sustainability transformations 
The CCAFS-funded reviews on which this commentary is based arrived at these conclusions thanks to the 
various backgrounds in the interdisciplinary and intercontinental group. We would suggest that this research 
agenda be taken up in similar such networks as tackling a complex and multi-faceted issue such as food systems 
governance requires dialogue between a diversity of scientific approaches. These steps will help to build a body 
of research that can better inform how changes in governance and agency can foster transformative change that 
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